This paper investigates the relationship between the gender wage gap, the choice of training occupation, and occupational mobility. We use longitudinal data for young workers with apprenticeship training in West Germany. Workers make occupational career choices early during their careers and women and men pursue very different occupational careers. We reconsider whether through occupational segregation women are locked in low wage careers (Kunze, 2005) or whether they can move up to higher wage paths through mobility. We furthermore investigate whether patterns have changed across cohorts during the period 1975 and 2001 and whether effects vary across the distribution. The main results are: First, while there exists a persistent gender wage gap over experience, the gap has decreased over time. Second, in the lower part of the wage distribution, the gap is highest and it increases with experience. Third, occupational mobility is lower for women than for men and the wage gains due to occupational mobility are higher for men than for women, especially in the lower part of the wage distribution. We conclude that occupational mobility has helped to reduce the gender wage gap, but lock-in effects are still stronger for women compared to men.
Introduction
The German apprenticeship training schemes have often been viewed as a role model of vocational training. A typical feature of these schemes is that workers accumulate a stock of general as well as specific human capital during a 2-3 year period at an early age. Afterwards, no formal training takes place. This kind of system, leading to the smooth integration of the young into the labour market, has often been viewed as a panacea to youth unemployment and low education.
An unexplored factor is whether it locks people in particular occupations.
It is a general finding from the empirical literature that a considerable part of the gender wage gap is related to the segregation of men and women in different occupations. This observation, namely that men and women enter very different fields of work, is important for the understanding of the gender wage gap in all European countries (Dolado et al., 2003) . It has also been shown for German workers qualified through apprenticeship training that early segregation has persistent effects on the gender wage gap across experience levels (Kunze, 2005) . This can be interpreted as a lock-in effect for women in low wage occupations. The question arises whether mobility, given segregation in training occupations, is an important factor which reduces gender differences. Since occupational mobility is likely to be a form of career progression (Fitzenberger and Spitz, 2004) , social attitudes regarding gender roles could be an important reason for stronger lock-in effects experienced by women compared to men. Based on international survey data, Fortin (2005) emphasises the importance of social attitudes for differences in labor market outcomes of females. This paper investigates the relationship between the gender wage gap, the choice of occupation, and occupational mobility. Our empirical analysis uses a West-German sample of young workers with apprenticeship training covering the period 1975-2001. In the following, we refer to those workers with apprenticeship as skilled, excluding unskilled and those with technical college or university degrees. Typically, an apprenticeship is started after 9 or 10 years of schooling. While in training, apprentices have an apprenticeship employment contract. Training takes 2.5-3.5 years depending on the training scheme (occupation). Firms have to follow national training curricula and apprentices attend vocational schools during one to two days a week. The apprenticeship is completed with a certificate after successful completion of a regionally unified oral, written, and practical exam. Exams are taken at the chamber of the industry of the firm, as well as internally (for more details see Münch, 1992) . Apprentices receive a relatively low wage which amounts to 20-30 percent of the wage of a skilled worker.
The advantage of analyzing this group of skilled workers is that the systematic occupational segregation through apprenticeship training allows us to disentangle mobility effects during the early career from segregation. Other systems of work based training, where mobility reflects partly accumulation of human capital until full qualification as a skilled worker, make it more difficult to study these effects separately. Regarding the gender wage gap, it has been shown that it may alsol lead to high gender segregation and large gender wage gaps that exist from entry into the first job and remain high throughout the early career (Kunze, 2005) . Hence, it looks as if women are locked into occupational careers. These results stem from averages across apprentices during the [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] period. In this study, we extend this analysis by investigating whether we find the same effects for different training cohorts during the longer period 1978-2001. Instead of focusing on averages, we also take the entire distribution of wages into account. Fitzenberger and Wunderlich (2002) found that the gender wage gap for the group of skilled workers decreased between 1975 and 1995 and the reduction in the gap was strongest in the lower part of the wage distribution. Finally, we extend the study of the gender wage gap and occupational segregation, by taking occupational mobility into account.
The main results are: First, while there exists a persistent gender wage gap over experience, the gap has decreased over time. Second, in the lower part of the wage distribution, the gap is highest and it increases with experience. Third, occupational mobility is lower for women than for men and the wage gains due to occupational mobility are higher for men than for women, especially in the lower part of the wage distribution. We conclude that occupational mobility has helped to reduce the gender wage gap, but lock-in effects are still stronger for women compared to men.
The remainder of the paper is organised as follows: In section 2, we review the economic background. In section 3, we describe the data and summary statistics.
In section 4, the results are presented. Section 5 concludes. The appendix discusses methodological aspects of the estimation approach and comprises tables with information on the data and estimation results.
Economic Background
In this section, we discuss important arguments on (a) the gender wage gap and the choice of occupation/occupational segregation (b) gender wage gap and occupational mobility. Based on these considerations, we state three hypotheses which guide our empirical analysis.
Economic explanations of the relation between gender wage gap and occupational segregation can be derived from self-selection models (Polachek, 1981) based on human capital theory, where atrophy rates of human capital are occupation specific. The crucial assumption is that women have better options outside of the labour market, and hence, higher reservation wages. This results in women having more interruptions in their labour market careers. Women are also less willing to bear the costs of specific investment into their human capital. From these arguments, it follows that experience profiles in wages should be steeper for males compared to females, but the starting wages of females should be higher right after finishing apprenticeship. The shortcoming of self-selection models is that they are not consistent with empirical findings showing that men earn more from entry into their first employment (Light and Ureta, 1995; Loprest, 1992; Kunze, 2005) and that the uncertainty about the turnover risk from the employers' perspective is the same for both genders with women exhibiting a higher risk of leaving the labor force and males a higher risk of job shopping for better jobs (Light and Ureta, 1992) .
A positive gap between male and female starting wages can be rationalized assuming that women are less attached to the labor market and show higher turnover rates. Therefore, men are selected into occupations and jobs with higher specific training and higher wage growth even accounting for job or occupation changes. The job rationing model by Kuhn (1993) argues that firms tailor jobs for specific groups and that labor force attachment of women is public information.
Statistical discrimination arises because women have difficulties in signalling that they do not quit employment and behave like men. Barron et al. (1993) argue that firms pay higher entry wages to male workers to prevent job shopping. Both models imply occupational segregation, a positive gender wage gap at entry, and a widening gap with tenure.
Empirical studies have shown that occupational segregation is related to the gender wage gap (see e.g. Dolado, 2001 , and Miller, 1987 . Other studies have shown that differences in schooling content are related to the gender wage gap (see e.g. Brown and Corocoran, 1997, and Paglin and Rufolo, 1990) . In recent studies based on data for apprentices in Germany during the time period 1975 to 1990 , Kunze (2003 finds that occupational segregation explains a large and persistent part of the gender wage gap during the early career. Gender wage differences are large from the beginning and virtually constant conditional on occupational segregation. While results are in contrast to predictions from self-selection models, they are consistent with models considering employer induced sorting mechanisms and firm specific training (Kuhn, 1993; Barron et al., 1993) . This leads to the question whether women are locked into low wage careers through apprenticeship training schemes.
It has been shown that mobility is a driving factor of wage growth among young male workers in the U.S.. Topel and Ward (1992) find that young male workers experience approximately one third of early career wage growth through moving jobs. In a recent study for Finland, Kangasniemi (2004) finds that occupational mobility is much lower for female workers compared to male workers and that occupational mobility is mostly associated with promotions. Having a different focus, the study does not explicitely estimate the relationship between occupational mobility and the gender wage gap. Related to the results by Kunze (2005) , the question arises to what extent mobility counteracts the lock-in effect or, put differently, whether the gender gap in occupational mobility is crucial for the persistence of the gender wage gap. This is what we investigate in the following empirical analysis. Fitzenberger and Spitz (2004) explicitly analyse the decision to change the occupation of work in a two period model. 1 The model assumes that a change 1 Occupational mobility in Germany is also analysed by Euwals and Winkelmann (2002), in occupation between period 1 and 2 takes only place if the random wage increase in the new occupation in the second period outweighs the loss in specific human capital accumulated in the training occupation. Workers differ by their unobserved, innate ability which both affect the return to training and the return to occupational change. Some implications of the model are analysed empirically for male workers in Germany. By comparing movers (workers who have changed their occupation) with stayers (workers who have not changed their occupation) both for the training occupation and the occupation of work, Fitzenberger and Spitz (2004) find that occupational mobility results in a wage increase. Hence, we hypothesise when occupational mobility is mostly associated with moving to better paid occupations and jobs as part of career progression, then lower occupational mobility among females causes a lock-in effect resulting in a persistent gender wage gap. If females exhibited male mobility patterns, the gender wage gap would be reduced.
Our empirical analysis investigates the issues discussed above by, first, analysing to what extent gender segregation in occupation explains the gender wage gap. This is similar to Kunze (2005) but is undertaken using a longer data set, covering also the 1990s. In extension, we also consider differences across training cohorts and the wage distribution. Second, we extend previous research by taking occupational mobility into account and by investigating potential lock-in effects in the training occupation or in a low wage career.
Data and Summary Statistics
We extract a sample of skilled workers from the newly released IAB employment subsample (IABS) 2 for the period 1975 to 2001. The IABS is a 1 percent random sample drawn from the event history data file of the social security insurance scheme, the employment statistics, collected by the German Federal Bureau of Labour. It contains all dependent employees in the private sector, i.e. about 80 percent of total employment in Germany. Not included are: civil servants, selfemployed, unpaid family workers and people who are not eligible for benefits from Fahr (2004) , and Werwatz (2002) . These studies do not look at gender differences.
2 IABS in abbreviation for the Institut für Arbeitsmarkt und Berufsforschung Sample. 1978-1980, 1984-86, and 1990-93 . Pooling some of them ensures a sufficiently large sample size to undertake detailed analysis within occupation groups. The final apprenticeship cohort we use stops training in 1993. This ensures that we follow almost all of them for at least 5 years of their work history after training.
In table 2 we list the number of observations in our final analysis sample split by sex and years of work experience (integer values). We cut off records after 10 years of work experience for the two earlier cohorts and after 5 years for the latest cohort. This is to ensure sufficient numbers of observations to do a statistical analysis within occupation groups. Furthermore, this is sufficient to observe mobility following apprenticeship training during the early career.
< Table 2 about here >
In tables 3 and 4, we list summary statistics measured at the first job for our final sample. The main route is to enter apprenticeship after 9 to 10 years of schooling. Noteworthy, the level of schooling prior to apprenticeship training increased slightly across cohorts and, within the cohort completing training in 1990-1993, 9 percent of men and 5 percent of women have the Abitur degree, that takes usually 13 years. The duration of training increased over time from 2.51 years for the cohort in the late 1970s to 2.7 years for the cohort in the mid 1990s. Accordingly, the age at entry into the first job increased as well. This development may capture an increase in quality of training and increase in preapprenticeship education. As a final summary statistic, we present the fraction of those who stay in the same occupation after apprenticeship. This we measure by comparison of the training occupation and the occupation of work in the first job. For both we use the original occupation code occorg as reported in the data source. Both for men and women the probability to stay was extremely high, 76-77 percent. While across cohorts this probability stayed almost constant for women, it decreased for men by 10 percentage points (ppoints). In the following, we denote the probability to move as mobility and we investigate differences between men and women.
< Tables 3 and 4 
about here >
The Gender Wage Gap
To describe the gender wage gap, we present means conditioning on experience.
Since our sample of apprentices can be followed from the beginning of their working careers we can observe the entry wage and follow them over time without gap unless they stop working in a job subject to social security taxation, become self-employed or a civil servant. Experience-wage profiles are presented by sex and cohort group in Figure 1 . Consistent with human capital theory, both for men and women, we find concavely shaped profiles that first increase more steeply and then increase at a decreasing rate. In line with previous findings, the figure shows already at entry a large gender wage gap which persists throughout the early career. This becomes even more clear from plotting the wage gap at the different levels of work experience. descriptives, it is not obvious that the improvement in the quality of training can explain this. In the following, we investigate further whether changes in occupational segregation and mobility can explain these patterns. 8 Both for the cohort in the late 1970s and the mid 1990s, the gender wage gap increases by around 5 ppoints within 5 years of work, and for the earlier cohort by 10 ppoints within 10 years of experience. In contrast, the cohort entering the labour market between 1986-88 experienced a slight decline in the gender wage gap comparing the gap at zero and 10 years of experience.
8 Other hypotheses could be that huge demand shocks around unification have had an impact, or that social attitudes have changed as pointed out by Fortin (2005) in this issue. We will not explore these two hypotheses further in the following. Second, looking in more detail at the gender wage gap across the entire distribution it appears that most action has taken place at the lower part of the distribution. This is shown in figure 3 , where we present wage gaps at the 20th percentile, the median and the 80th percentile of the wage distribution. Most striking is that the gender wage gap is highest in the lower part and lowest in the upper part of the distribution. This holds for all cohorts. Hence, among skilled workers we do not observe that women get promoted only up to a certain level which is why then the gap widens at the upper end of the distribution. 9
For the cohort in the late 1970s, the gap at the 20th percentile shows the largest increase from 20 percent at zero years of experience to 40 percent at 10 years.
For the same cohort, the wage gap remained constant in experience looking at the median and 80th percentile. For the other cohorts, we find all throughout the distribution constant or slightly decreasing gender wage gaps in experience.
Hence, the descriptive evidence suggests that, if lock-in effects are at work, they tend to work more strongly at the bottom of the distribution. Women at the lower end of the wage distribution may be less mobile or they may gain less from mobility compared to males. 
Empirical Results
The descriptive analysis has shown two main stylized facts on the gender wage gap among skilled workers: First, we have found that the gender gap in entry wages has fallen across cohorts from the mid 1970s to the mid 1990s. Second, the gap is largest at the lower end of the wage distribution. The following econometric analysis investigates the role of occupational segregation and occupational mobility in explaining these facts. We also analyse the gender differences in employment interruptions.
Occupational segregation and gender wage gap
Skilled men and women are trained and work in quite different occupations. In addition, despite the fact that training schemes are offered in more than 300 occupations, more than 50 percent of both men and women are found in only four most popular training occupations. These are for men mechanical assemblers, technical occupations in electronics, occupations related to construction and woodworking, and sales occupations. For women, the most popular are sales occupations, business, finance and administrative occupations, occupations in the health sector and other service occupations. With the exception of sales assistance in popular occupations among men, fractions of women are very low and vice versa. Considering all occupations, we will as well see that mobility is low and hence occupational segregation is a persistent feature of the skilled labour market. Occupational segregation did not change across the three cohorts considered here.
As it is well known in the literature, the higher the femaleness of an occupation (we define this as the difference between the share among females and among males choosing a specific occupation) the lower the wage in the occupation. Therefore, occupational segregation plays an important role in explaining the gender wage gap. In our sample, the relationship between femaleness and wage level in an occupation has not changed across the three cohorts in a way that this could explain the observed changes in the gender wage gap.
The femaleness of an occupation could also be directly related to the gender wage gap in an occupation. Table 5 provides estimates for the relationship between the femaleness of an occupation and the estimated gender wage gap both for the mean (OLS) and at three conditional quantiles (Quantile regressions for 20%-, 50%-, and 80%-quantile). The table only reports the coefficient on the interaction term between a dummy variable for males and the femaleness of an occupation. At the mean, the gender wage gap is significantly lower in occupations with a higher share of females. This effect is even stronger in the lower part of the distribution and disappears in the upper part of the distribution. After five years of work experience, the gender wage gap in the upper part of the wage distribution has become significantly higher in female dominated occupations.
Thus, relative to the overall gender wage gap, women in the lower part of the distribution benefit from being in a female dominated occupation while women in the upper part benefit from being in a male dominated occupation. Again, there is no apparent change in these effects across the three cohorts which could explain the change in the gender wage gap.
< Table 5 about here >
Employment interruptions
Parts of the literature reviewed in section 2 emphasize the importance of employment interruptions for explaining gender differences. Also, when studying the effect of experience and mobility on the gender wage gap, one might be concerned about potential selection effects. For instance, if females with low wages tended to leave the labor market to a larger extent than males this might cause a spurious reduction of the gender wage gap. Table 6 provides regression evidence on gender differences in the accumulated non-employment time during the first eight years after the start of the first job following after apprenticeship. The most striking result is that, in our sample of skilled workers, females experience less time in non-employment than males.
Without controlling for the training occupation (specification 1), males spent between one fifth of a year (cohort 90-93) and half a year (cohort 78-80) more time in non-employment than females. 10 Similar to the results by Light and Ureta (1992) , young female workers after apprenticeship do not exhibit a higher risk of quitting the labor market. Including dummies for training occupations (specification 2) slightly reduces the gender difference. There is little evidence that the gender difference is associated with certain occupations allowing for more career interruptions. The estimated wage effects (specification 3) are quite interesting. The average entry wage in the training occupation as well as the individual position in the first job exert a significant negative effect on time spent in non-employment. The higher the entry wage the less likely it is that outside opportunities dominate work. This is consistent with self selection models as discussed in section 2. The small magnitude of the gender difference also suggests that selection into non-employment is not likely to cause a bias in our results on the gender wage gap by experience and on occupational mobility.
< Table 6 about here > 10 Note that this effect can not be the result of the mandatory military service for males since the first job after apprenticeship typically starts after the service. The effect can also not be related to a gender difference in tertiary education after vocational training, a widespread phenomenon in Germany, since our data set excludes those workers.
Occupational mobility and gender wage gap 4.3.1 Patterns of occupational mobility
First, we describe to what extent workers are still working in the same occupation they have been trained in. Figure 4 shows the fraction of stayers following workers over the early career. We include all training occupations and measure them at the 2-digit level. Overall mobility seems quite low, and it is lower for women than for men. Both for men and women stability has particularly increased for Following the discussion in section 2, occupational mobility is likely to be a key aspect of career progression since workers change occupation as a transition to a better paying job either with or without a change of the employer. Table   7 provides further evidence on gender differences in occupational mobility at the 2-digit level during the first ten years of work experience. We define dummy variables DEXP k for (integer) work experience at the beginning of employment spells lying in the intervals k = 0, 1 − 3, 4 − 5/4 − 6, and 7 − 9 years. 11 We report the coefficients on these experience variables interacted with a dummy for male workers and, for specification 3, also for the gender dummy variables interacted with the average entry wage in the training occupation and with the difference between the individual entry wage and the average entry wage in the training occupation. 12 < Table 7 about here >
The results in table 7 show that the gender gap in occupational mobility increases strongly with experience for the first cohort (specification 1). For the later cohorts, the gender gap is higher at low experience levels but the increase with experience is very small. Comparing males and females in the same training occupations (specification 2), the gender gap in mobility is reduced and the reduction is stronger for the later cohorts. Thus, there is some evidence that women are locked in training occupations with lower occupational mobility and this effect seems to have become more important for the later cohorts. However, one has to be careful not to relate this effect to the level of entry wages by training occupations. We find (specification 3), that the higher the average entry wage level the lower the mobility (except for male workers among the last cohort) and the individual wage position at entry is positively related to mobility. Though mostly significant, the wage variables have no impact on the estimated gender gap in experience since the latter remains at the same level as in specification 1.
Apparently, occupational mobility does not overcome the strong segregation in 11 Here and in the following, we use integer years of experience, i.e. the largest integer which is less than or equal to actual experience in years at the beginning of the employment spell and we restrict the analysis to the first ten years of work experience. k = 0 represents those wage observations, for which 0 ≤ actual experience < 1. Analogously, k = 7 − 9 represents 7 ≤ actual experience < 10. 12 Here and in the following, the interaction terms between gender and all other covariates are normalized such that the experience specific gender gap is the estimated average gender difference holding all other covariates constant, see section on methodological aspects in the appendix.
training occupations. For the later cohorts, the gender gap in mobility is mostly related to the training occupations but this is not necessarily related to the entry wages. Given the persistence of segregation in training occupations, this finding by itself does not provide an explanation for the decline in the gender wage gap across cohorts. However, we can conclude that, within training occupations, female and male mobility patterns have converged for the later cohorts. We obtain both OLS and quantile regression results for the three quantiles 20%, 50%, and 80%.
< Table 8 about here > For the training cohorts 78-80 and 84-86, the gender wage gap increases strongly between the first and the second year of experience for the mean and the lower part of the distribution. With increasing experience, these gap measures remain fairly constant for the first cohort and decline strongly for the second cohort. In comparison, the gender wage gap is fairly constant at the median and at the 80%-quantile for the first cohort and it decreases with experience for the later cohorts. For the 90-93 cohort, the gender wage gap declines at the mean and at all quantiles with experience. Without controlling for occupational variables the gender wage gap is generally higher in the lower part of the distribution and it becomes smaller for later cohorts. Controlling for occupational variables, the gender wage gap decreases strongly, except for the upper part of the wage distribution. We find almost no reduction for the two earlier cohorts at the 80%quantile. However, it is not possible to relate the quantile regression results to the previous estimates in the sense of attributing the changes in the gender wage gap to these additional controls. 13 For this purpose, we reestimate the gender wage gap using the simulation approach of Machado and Mata (2005) .
Hence, we focus here on the interpretation of the estimated gender gap in the mobility variables. The results show that the wage gains of males from occupational mobility are generally higher than for females, e.g. for the first cohort mobility in the first year results in a 4.1 ppoints (difference −0.012+0.053)
higher average wage gain for males than for females. This gender gap increases to 11.1 ppoints during years 7 to 9. The gender gap differs strongly across the distribution. Whereas males experience much higher wage gains than females in the lower part of the distribution, the gender gap is close to zero (and even negative for low experience) in the upper part of the wage distribution. This pattern also applies for the second cohort, but generally the gender gap is smaller than for the first cohort. For the last cohort, the gender gap has reversed for low experience with wage gains being higher for females compared to males and gains which are not significantly different from zero for higher experience. Thus, the wage gains associated with mobility changed considerably across the three cohorts and these changes must have contributed to the reduction in the gender wage gap by experience, especially in the lower part of the distribution. 13 The problem is that with the change in the set of covariates, it is not possible to relate the quantiles of the different conditional distributions ("Quantiles can not be easily aggregated").
Also, the specification reported in table 8 imposes the same coefficients for both genders except for the experience and mobility variables.
Gender wage gap if women exhibited male training occupations and male mobility patterns
To investigate the extent to which the gender wage gap by experience can be attributed to the gender differences in the choice of training occupations and in the mobility pattern, we estimate quantile regressions for wages based solely on the female sample, i.e. no coefficient is restricted to be the same for both genders, and use the estimates to simulate the wage sample based on male characteristics.
For this purpose, we apply a modification of the Machado and Mata (2005) technique, as described in the methodological part of the appendix. < Table 9 about here >
Summary and Conclusions
This paper investigates the relationship between the gender wage gap, the choice of training occupations and occupational mobility. We use longitudinal data on a sample of young workers with apprenticeship training (denoted as skilled workers) in West Germany. Our analysis is also of interest to any country which has implemented or considers implementing a formalized work based training system with the goal to smooth the transition from school to work. Such a system has strong effects on gender differences in labor market careers. Workers make occupational career choices early during their careers and women and men pursue very different occupational careers. We reconsider whether through occupational segregation women are locked in low wage careers (Kunze, 2005) or whether they can raise up to higher wage paths through mobility. Furthermore, our analysis investigates whether patterns have changed across cohorts during the period 1978 and 2001 and whether effects vary across the wage distribution. We consider the labor market experience of three training cohorts defined by the timing of the first job after completion of the apprenticeship. These are the cohorts 1978-80, 1984-84, and 1990-93 . We distinguish between the training occupation and the occupation of work reported for the current job based on a 2-digit classification for occupations.
Similar to previous findings, we find a persistent gender wage gap over the first ten years of work experience which is higher in the lower part of the wage distribution. We also find strong differences across the wage distribution. The Occupational mobility is associated with positive wage gains and occupational mobility is slightly higher for workers with lower wages in the training occupation.
The gain from mobility is lower for females than for males in the lower part of the wage distribution, while wage gains are similar for both genders in the upper part. Correspondingly, female workers are often locked in low wage careers, since males are more likely to change occupation and benefit from the associated wage gains. Occupational mobility does not overcome occupational segregation and the reduction in the gender wage gap is not caused by a reduction in occupational segregation itself.
Nevertheless, for the later training cohorts, female mobility rates have converged to male rates in the same training occupation and the wage gains due to occupational mobility have increased for females relative to males. Both effects have reduced the gender wage gap. However, if females exhibited the same training occupations and the same mobility patterns as males, the gender wage gap would be reduced considerably further, especially in the upper part of the distribution where the wage gains due to mobility are higher. The evidence suggests that lock-in effects associated with occupational segregation are very important in explaining the gender wage gap among skilled workers in Germany, especially in the upper part of the wage distribution since there women would have gained most from occupational mobility. However, for women with low wages, a substantial wage disadvantage would remain even if they were similar to males regarding training occupations and occupational mobility. Put differently, even with higher occupational mobility, women with low wages tend to be locked in low wage careers. Our study shows that occupational segregation and lower occupational mobility among females explains the gender wage gap to a considerable extent but this differs across the wage distribution.
The observed reduction in the gender wage gap across training cohorts is likely to be related to changes in social attitudes regarding gender roles in the labor market as discussed by Fortin (2005) , an issue we could not explore here. In further research, it would be of great interest to quantify the importance of social attitudes for the extent of occupational segregation and the gender differences in occupational mobility.
where the error term is omitted. y i,exp represents variable y observed for individual i at experience level exp. DEXP k is a dummy corresponding to k = 0 or 1 − 3 years of experience, respectively. Move is a dummy for occupational mobility having taken place before. DEXP M k is a dummy variable indicating the experience level when mobility occurs.
The goal is to normalize the interaction terms such that the gender gap (male minus female) by experience level γ 1 and γ 2 provides the estimated average gender gap (average partial effect of gender) by experience level, e.g. γ 1 should correspond to the average gender difference among workers with 0 years of experience among both movers and stayers. Formally, the estimated average gender gap for workers for 0 years of experience is
where N m,0 and N f,0 are the number of male and female workers with 0 years of experience, respectively, i(i m ) and i(i f ) correspond to the individual male and female workers, andŷ . the fitted values. Plugging in the regression estimates, the average gender gap for the example used here is
where M ove · DEXP M 0g,0 (g=m,f) are the the gender and experience specific averages of the covariate M ove · DEXP M 0 . Thus, we normalize the interaction terms DEXP M k · M ove (and any other interactions with gender dummies) by subtracting the gender and experience specific averages M ove · DEXP M 0g,k
(g=m,f and k=0,1-3). Then the estimated average gender gap in the response variable (average partial effect of gender) by experience level k corresponds to γ k .
Machado and Mata Decomposition Technique
For quantile regression, it is not possible to relate conditional quantiles based on a finer set of covariates to conditional quantiles based on a coarser set of covariates. Machado and Mata (2005) suggest a simulation based method to decompose the effects of differences in covariates and in coefficients on the unconditional gender specific wage distributions to investigate the determinants of the distributional (quantile specific) wage gap. 14 As described in the following, the M&M technique can be readily extended to the decomposition of the gender wage gap by experience levels in a regression context. Using this extension of the M&M technique, we determine to what extent the gender differences by experience reported in table 8 without the occupational covariates reflect gender differences in training occupations and occupational mobility.
The idea of the simulation approach used here is to generate a counterfactual sample of wages where females exhibit male characteristics but are still 'paid like females'. Then, we add the actual male sample to this simulated sample and reestimate the wage regressions without occupational covariates. The resulting gender wage gap by experience is corrected for differences in these occupational covariates (and only these because we still control for experience and characteristics at entry). The counterfactual simulation is based on coefficient estimates based only on the female sample. In contrast, the second set of estimates in table 8 (with occupational variables), estimates the same coefficients for males and females for all covariates except experience and the mobility variables.
Based on the simplication of the M&M techniques suggested in Albrecht et al. (2002) , we use the following procedure to simulate the counterfactual sample for females: 3. The counterfactual wages for females in the sample with the male characteristics (the initial male sample) are then generated as {log(w * i ) = x m i β f (θ i )}. 1978-80 1984-86 1990-93 Entry Note: The table comprises the coefficient estimates for the gender variables in an OLS regression of the dummy of a change of 2-digit occupation (occupation of work differs from training occupation) during the first ten years of work experience after the end of the apprenticeship. Heteroscedasticity-consistent standard errors are reported in parentheses. For the entry wage, we use the wage in the first employment spell after the end of the apprenticeship irrespective of whether the occupation of work is the same as the training occupation. For all interaction terms of wage variables with gender dummies, the wage variable is normalized such that the estimated coefficients for the gender-experience dummy variables reflect the average gender difference for this experience level holding all other covariates constant, see section on methodological aspects in appendix for details. Pre Move×DEXP M 7−9 -.0073 (.0080) .0047 (.0130) .0152 (.0049) .0205 (.0126) All specifications include the following covariates: dummy variables for experience, age at entry, duration of apprenticeship, abitur, prior experience, transition, and linear time trend. The specification with occupation variables also includes the mobility variables 'Move' and 'PreMove' interacted with dummy variables for experience when first occupational change occured. Pre Move×DEXP M 4−5 .0057 (.0079) .0166 (.0120) .0031 (.0046) .0190 (.0119) All specifications include the following covariates: dummy variables for experience, age at entry, duration of apprenticeship, abitur, prior experience, transition, and linear time trend. The specification with occupation variables also includes the mobility variables 'Move' and 'PreMove' interacted with dummy variables for experience when first occupational change occured.
Tables and Figures

Note for tables 8(a)-(c):
The table comprises the coefficient estimates for interactions of dummy variables for experience and mobility with a dummy for males.
These are based on OLS/Quantile regression of log wages on a number of covariates. The set of results with occupation/mobility dummies involves in addition dummy variables for 2-digit training occupations and gender specific dummy variables for occupational mobility (also interacted with integer years of experience ExperM when the first occupational change occured). The 'move effect' dummy is one after the first occupational change has occured. The 'pre mover' dummy is one for all observations for individuals who report an occupational change during the ten years of their work experience. For all interaction terms of mobility variables with a gender dummy variable, the mobility variable is normalized such that the estimated coefficients for the gender-experience dummy variables reflect the average gender difference for this experience level holding all other covariates constant, see section on methodological aspects in appendix for details. Note: The data for females is simulated based on the technique proposed in Machado and Mata (2005) . For this purpose, it is assumed that females have the same characteristics as male but that female coefficients apply. The estimates are obtained analogously to the first set of results for each cohort in table 8.
